Delirium, muscular twitchings and loss of speech are often observed. But the most constant and characteristic symptom is profound drowsiness or stupor, which is usually associated with neck rigidity, head retraction or tacbe c6r6brale, and often with rigidity of all the muscles of the body. Kernig's sign is also often present. The convulsions may be so severe and frequent as to lead to the death of the patient. More often, death is directly due to lung complications; in the case which we examined post mortem it was apparently due to collapse of the lower part of the left lung. Recovery takes place in the majority of the recorded cases. The mind gradually clears, and with the return of consciousness a varying degree of damage to the brain may manifest itself in such changes of character and temperament as irritability, tendency to use bad language, and dirty habits. Usually this phase is of quite short duration, a couple of days, or a week or two at most. With further recovery there is often remarkably little evidence of cerebral disturbance, but in some cases there is permanent mental backwardness. The majority of the cases have recovered completely in the course of three or four months. Sometimes more focal sequela, such as hemiplegia, aphasia or ataxia of a cerebellar type follow a period of convulsions and stupor, but these symptoms may also come on suddenly, without the characteristic stupor, as they do in the course of whooping-cough and other fevers. Continued epilepsy is a rare sequela, but it has been observed in a few cases, and most often takes the form of petit mal. Convulsions may, of course, come on during the initial rise of temperature, as they may do in other acute fevers, although they seem to be rarer in measles than in some of the other exanthemata. They cannot be considered to indicate in themselves any organic lesion of the brain. It may, however, be of interest to note that some cases in which a typical attack of measles, encephalitis, or myelitis, has come on about the fifth day, have had severe convulsions at the onset.
A symptom which, although rare, is seldom met with in other forms of encephalitis is amaurosis, and this may be followed by a period of achromatopsia. Papilledema is not uncommon and the pupils are often inactive to light during the acuter phases of the disease. Strabismus and other forms of cranial nerve palsy may occur.
In the spinal type, paraplegia with loss of sphincter control is the most characteristic symptom. A good account of such a case was given in the year 1790 by Mr. James Lucas, one of the surgeons to the General Infirmary at Leeds, under the heading of " An account of uncommon symptoms succeeding the measles." His case was that of an unmarried woman aged 23, who became feverish, and two days later was covered with a typical measles rash. A week after the onset she felt well and the rash was fading. On the following evening, however, "she perceived that she was deprived of the use of her lower limbs, although she had not any other uncommon complaint. The following morning she could not pass urine, and an obstinate constipation succeeded, which was scarcely to be overcome by the most powerful cathartics, administered not only by the mouth, but also by chysters." " She neither passed urine, nor had any voluntary inclination to void it until her limbs had so far recovered that she was able to move over the floor. The patient was a week before she could move a limb, and yet in two days more she was able to walk over the floor without much aid." This might pass for a case of hysteria were its main characteristics not borne out by the history of later cases, in some of which, as in the classic case published by Sir Thomas Barlow in 1886, a post-mortem examination has proved the presence of a spinal lesion.
In this spinal type, as in the cerebral form, there is often a recrudescence of fever. The paralysis is sometimes of an ascending type. It is often accompanied by sensory loss, either to all forms, or, perhaps more often to pain and temperature only. Box's case is most interesting in this connexion, as although there was at no time any loss of sensibility to touch or of appreciation of movement of the limbs, there was such absolute loss of the sensations of pain and temperature that a hot Section of Neurology 299 bottle put on the abdomen was allowed to cause a burn, the pain of which was not felt at all until power returned to the legs. The sphincters are constantly involved and in almost every case remain paralysed until the lower limbs have regained some power. The constancy of this symptom is remarkable; it is as constant iini recent cases as in those of Lucas in 1790, and of Sir Thoma;s Barlow and Sir Dawson Williams at the end of last century. Only in very occasional cases of ascending paralysis which resemble Landry's paralysis or acute ascending polyneuritis, has it been absent. The paraplegia of measles differs from poliomyelitis thus in the constancy of severe sphincter paralysis, in the presence of sensory loss, and'in the tendency for signs of pyramidal involvement, such as Babinski reflexes and hyper-tonicity, to appear after the acute phase has passed off. The degree of recovery is remarkable, and very little residual paralysis is usually left behind, although the legs may remain hypertonic and there may be for a long time some abnormal urgency of micturition. Although it is convenient to describe the cerebral and the spinal forms of disease separately, they are very commonly combined, either one or other group of symptoms being most prominent. In the cerebral form the legs are often flaccid and weak and there is retention of urine. This may of course often be due to affection of the brain, but in some cases, weakness of the legs and paralysis of the lbladder persist after the convulsions and stupor have passed off. Still more commonly the spinal form is associated at its onset with somnolence, stupor and rigidity of the neck. It is in fact impossible to classify many cases as either cerebral or spinal, as symptoms of both kinds are equally prominent.
The cerebro-spinal fltid has been examined in many cases and its nature has varied greatly from case to case. The pressure is often moderately raised in the cerebral form (up to 300 mm.) but is little altered in the spinal form. On the other hand the cell count tends perhaps to be higher in the spinal form. Wohlwill in a paraplegic case records 400 cells per c.mm., but such high cell counts are unusual. More often there is only a moderate excess of mononuclear cells, or even none at all. There seems to be no correlation between the acuteness of the symptoms and the degree of pressure on the one hand and the cell count on the other hand. The protein is often slightly raised but a coagulum is rarely observed. Neale and Appelbaum examined the cerebro-spinal fluid in each of their 12 cases, finding 3 to 87 cells per c.mm. with normal to high sugar values. They noted that sometimes there was cell-protein dissociation, sometimes the reverse. In my own examinations I found (1) 15 cells with 40 mgm. of protein and 80 mgm. of glucose; (2) 31 cells with 55 mgm. protein and 123 mgm. of glucose; (3) 6-5 cells with 50 mgm. protein (in the spinal case). Morbid Anatomy.-A very good account of the changes in the nervous system of their case was given by Barlow and Penrose. The lesions found by them, although considered anomalous by many subsequent writers, agreed well with what has been found in some recent cases which have been carefully examined and with the appearances in the brain of our case. They found the changes to be evenly distributed throughout the cord but of greater intensity in some regions than, in others. In addition to great engorgement of the vessels and some scattered petechial hmmorrhages, many of the vessels were surrounded by a zone of coagulated exudation, and beyond this for a considerable distance the tissues were infiltrated with leucocytes giving the appearance in transverse sections of a series of concentric rings. No changes were found in the nerve cells. This appearance of perivascular softening with cell exudate forming a concentric zone round the vessels has been confirmed by Siegmund in a case of Brock's, by Wohlwill in two cases and by myself. The cells composing the exudate have been variously described and interpreted, and no doubt vary to some extent from case to ca-se. In early cases, as in Barlow's and our own, the cells may resemble lymphocytes or polymorphonuclear cells. In later cases there is more evidence of fat phagocytosis and many of the cells are definitely fat granule cells; others are swollen neuroglia cells. There may or may not be, in addition, actual infiltration of the perivascular sheath with plasma cells and small round cells. This was abundantly present in our case, but does not appear to form an essential part of the picture. What seems to be the most characteristic change is the zone of demyelination of greater or less width around many of the small veins. Wohlwill, in a careful study, notes that in both brain and cord, as far as he could trace it, this perivascular demyelination extended along the whole length of a vein. He could not see a vein passing into or out of a zone of demyelination as one can in disseminated sclerosis. That is to say that these areas are elongated rather than spherical, and only appear circular when a vessel is cut transversely. In the cord he could trace the demyelination along a vein from the grey matter to the surface, for, as he notes, the veins are not so strictly limited to grey or white matter as are the arteries. In his cases however, and in Brock's, there was practically no mesodermal reaction.
This variability of mesodermal reaction seems to have led to considerable confusion. The question has been raised whether it is possible to have a form of inflammatory disease of the brain in which there is no evidence of cell exudation. And, as I indicated before, certain observers have considered that the changes found in the encephalomyelitis of measles are of a purely degenerative character and are not inflammatory. But when we consider the aculte febrile onset of the nervous complications, the high-pressure of cerebro-spinal fluid, the frequent presence of papilloedema, and the congested and sometimes haemorrhagic appearance of the brain and cord, one finds all the cardinal evidences of inflammation, 'rubor, calor, turgor."
The similarity of the disease to post-vaccinal encephalomyelitis is seen not only in the morbid anatomy. In both diseases there has been a great increase in the number of cases during recent years. In both diseases also there is a definite delay in the onset of nervous symptoms till after the acute phase of the initial disease has passed off, and the time interval from vaccination or measles rash to encephalitis is remarkably constant. These facts seem to confirm the suggestion which has already been made as regards post-vaccinial and measles encephalomyelitis, that the virus which causes the encephalitis is not the same as that causing the exanthem, but is a special neurotropic virus which is stimulated to activity by the exanthematous disease.
It is impossible to say, without further evidence, that the encephalomyelitis of measles is identical with post-vaccinal encephalomyelitis. All one can say is that in some cases no clinical or pathological differentiation is possible. Whether they also -have a relationship to the other demyelinating diseases (disseminated sclerosis, diffuse myelitis or Devic's disease and Schilder's encephalitis) is a question which at present it is easier to put than to answer.
In conclusion, one may say quite definitely, both on clinical and on pathological grounds, that the typical lesion of the encephalomyelitis of measles is not a " hamorrhagic encephalitis." Certainly there have been petechial haemorrhages in some cases, due to the intense congestion of small vessels, and some atypical cases have been frankly haemorrhagic. But in other cases, as in ours, no hamorrhage or tbrombosis has been found. Nor is it possible to understand the -complete and rapid disappearance of severe clinical symptoms on the ground of a haemorrhagic encephalitis or myelitis. In demyelinating diseases, on the other hand, complete recovery is a commonplace. Our case, added to those of Barlow, Brock and Wohlwill, therefore definitely places the encephalomyelitis of measles among the diffuse perivascular demyelinating diseases, and relates it very closely to post-vaccinal encephalomyelitis, and this view is confirmed by the clinical and'epidemiological similarity of the two diseases. BARLOW, T., and PENROSE, Med. Chir. Soc. Trans., 1886, lxx, 77. BATTEN, F. E, Brain, 1904, xxviii, 484 . Box, C. R., Lancet, 1921 (i), 222. BROCK, J., Zeit. f. Kinderheilkund, 1926, xl, 552 
